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Abstract  
The purpose of this study is to reveal the ideas of prospective preschool teachers about developing the number sense of children 
by using four different types of relationships defined by Van de Walle (2004). Fifty prospective  about developing 
the number sense of children were collected by the open-ended questions. In addition to these data, four prospective teachers, 
who were considered to ensure the maximum variety, were interviewed for data collection. According to the findings; majority of 
the participants stated that developing the number sense of children requires  the number and 
 the  any participant answer which includes  the relationships 
between  developing the number sense of children 
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1. Introduction 
 
The importance of developing number sense has been emphasized in many documents (Howden, 1989; Mcintosh 
et al., 1992; Van de Walle, 2004). For example, in the Principles and Standards for School Mathematics (NCTM, 
2000), focus of the Numbers and Operations Standard is the development of number sense.  
Number sense is a complicated process that is highly personalized and involving different components including 
number, operations and relationships (Mcintosh et al., 1992). Since it is difficult to define number sense (Griffin, 
2004), Resnick (1989) suggests that it might be better to describe the indicators of number sense than to define it. 
Numbers sense refers to what numbers mean, how they are used, how to interpret them and the ability to handle 
daily life situations which include numbers, their interrelationships and operations (Mcintosh, Reys & Reys, 1992; 
Sowder, 1992; Turkel & Newman, 1988
(Howden, 1989, p. 11).  
According to Van de Walle (2004) early mathematical skills for number development in kindergarten include the 
relationships of more, less and same, counting skills, meaning attached counting with cardinality principle, numeral 
writing and recognition, counting on and counting back. Once children have acquired cardinality concept and 
meaningful counting skills, more relationships must be created in order to develop the number sense for children. 
These relationships help children in situations where the counting will become less necessary for them. Here the 
relationships that Van de Walle (2004) suggests are; 
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Spatial relationships: This relationship can help children to tell how many objects without counting by using sets 
of objects in a patterned arrangement. By using spatial relationship, quantities up to 10 can be known without the 
routine of counting. An example of a spatial relationship for 5 is; 
 
  
 
   
   
Figure 1. An example of a spatial relationship for 5 
 
 
 
One and two more, one and two less relationship: This relationship involves more than counting on/back two. 
For example children should know that 8 is 2 more than 6 and 1 less than 9.  With this relationship one number will 
be related to another.  
Anchors or benchmarks of 5 and 10 relationship: Since 5 and 10 are very useful numbers in our daily lives; it is 
very important to anchor 5 and 10. Afterwards similar relationships can be used for larger numbers such as 57+8.  
Part-part-whole relationship: This is the most important relationship for developing the number sense. For 
part whole schema to quantity it becomes possible for children to think about numbers as compositions of other 
 
As Tsao and Yin (2011) states a teacher with number sense and related knowledge of number sense can lead the 
children to develop number sense. Therefore it is expected that the teachers possess the necessary knowledge on 
number sense. Since this requirement shall be met by institutions where teacher education institutions, the ideas of 
number sense in prospective teachers is of utmost importance.  
There are educational attainments regarding the teaching of number both in the pre-school education level and in 
the elementary grade in the Turkish education system. Attainments to develop the number sense generally focuses in 
pre-school education level. Hence; the purpose of this study is to reveal the ideas of prospective preschool teachers 
about developing the number sense of children. The findings of this study shall be interpreted according to the 
theoretical framework provided by Van de Walle (2004) referred to in the introduction of this study. 
2. Methodology 
This study is a qualitative study since the meaning attributed to the number sense by pre-school teachers is 
studied and a limited number of students were used as subjects without any generalization purpose. 50 prospective 
preschool teachers were requested to present their opinion on the number sense in writing. Among these, four 
prospective preschool teachers, who were assumed to ensure the maximum variety, were selected and interviewed. 
The rationale for selecting prospective preschool teachers who are in their third and fourth year in university 
education was that these participants had already taken mathematical education course. This course offers discussion 
on the development of number and prospective teachers prepare several activities on number teaching throughout 
the course. 
The open ended questions posed to prospective teachers were designed with a view to reveal their ideas on 
developing the number sense in children. The first question directly aims to reveal the ideas of prospective teachers 
on the types of skills that children must possess to develop the number sense. The following questions were as 
follows: 1)Indirect questions which could verify the answers provided to the first question 2) In addition to the 
answers provided by prospective preschool teachers to the first question, questions which aim to reveal their ideas 
on additional issues that may be necessary to develop the number sense in children. Therefore only the first question 
was analyzed with the content analysis method, the analysis of the remaining questions and interviews was 
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conducted using an explanatory approach for the sub categories formed by content analysis. Moreover, the validity 
and reliability of the sub categories were ensured by taking the opinion of three different mathematic educators.  
 
3. Findings 
 
Almost all the prospective teachers stated that prior to his/her enrollment in preschool education, a child is 
already acquainted with the numbers and this knowledge is based on memorizing the numbers. One of the 
participants stressed the significance of teaching the num
interaction with the numbers is considered, teaching of this concept becomes even more important since the child 
tance of developing the 
number sense, the participants gave the below mentioned answers: 
It is important that a child has developed the number sense in terms of his/her preparation for primary education 
and facilitation of his/her social life . 
Possessing the number sense ensures that a child perceives the objects or beings in a much more meaningful and 
purposeful manner . 
Possessing the number sense is the bases of/first step to mathematics; whereas mathematics is a very important 
concept in life  
The participants were asked about the skills that must be possessed by children in order to develop the number 
sense and the below mentioned table has been prepared in accordance with the answers provided.  The frequencies 
achieved from the answers provided by prospective teachers to these questions and sample explanations have also 
been provided. 
 
 
Table 1. Sub-categories and their frequency 
 
Sub-categories Frequency of 
prospective 
teachers 
Example explanations 
1.Signification of the 
number 
 
 
 
45 knowing what the number serves for  
 
 and 
one-to-one mapping with objects  
2.Recognize/write/read 
the numeral 
25 knowing the names of the numbers up to 10  
   
3.Counting/rhythmic 
counting 
9  
4.Sequency/sorting the 
number 
7 bigger  
5.Readiness 5 the progress of mental processes according to the 
age  
6.Addition, subtraction 4 understanding the meaning of adding/subtracting 
by using objects  
7.Grouping 3 objects as per their number  
8.Cardinality principle 2 understanding the cardinal value  
9.Conservation of  the 
number 
2  
3873 Hatice Aydan Kaplan /  Procedia - Social and Behavioral Sciences  46 ( 2012 )  3870 – 3874 
 
As is seen in the table, sub categories pertaining  and recognizing/reading/writing 
the numeral  have come to the fore when compared to the other categories. These sub categories have also come to 
the fore during the interviews held.  
During the interviews, in the light of the answers provided to open ended questions, the participants were posed 
questions about their ideas on additional skills that are needed to develop the number sense in children. Only one 
participant provided the below mentioned issues. 
S1: I would present number 7 as follows. (Draws the form below). 
 
 
 
 
 
 
 
S1: 3+3+1. Because the child had already developed a sense of number 3 before number 7, it will be easier for 
the child to realize this at first instance. It should not be presented in a disorderly manner, since presenting the 
numbers in an order is important for the child. The starting point for counting is also important. The child must 
continue to count the numbers without forgetting the number he/she started counting from.  
Here the participant states that 7 could be linked with 3, since 3 is easier to recognize for the child than 7. The 
participant emphasizes that 7 should be presented in an order rather than being presented in a disorderly manner. 
The participant thinks that it is important for a child not to forget the point where she/he started counting and the 
objects he/she is counting.  
As for the other participants, they did not provide any answer that is different from the answers they provided to 
open ended questions on additional skills required for the development of the number sense. These participants 
stated that the number sense could be developed through intensifying the exercises on object-number matching. 
 
4.  Discussion and Recommendations 
 
Majority of the participants stated that children are already acquainted with the number sense before their 
enrollment in primary education. In their study, Brannon & Van de Walle (2001) also stated that the children are 
able to recognize quantities less than 5 and order these quantities before they start their primary education  
The answers provided by the participants to questions about the skills required to develop the number sense are 
shown in Table 1. Should the categories formed as per the answers given are examined; a parallelism could be 
drawn with the preschool attainments in Turkey. This is expectable since these attainments are also included in the 
mathematical education course received by the participants.   
When Table 1 is taken into consideration, a clear distinction can be made between the frequency signification 
 and recognizing/reading/writing the numeral sub categories and other sub categories. This could 
be interpreted in the way that in order to develop the number sense in a child, participants think that there should be 
considerable focus on activities concerning the signification of the number and recognizing/reading/writing the 
numbers. As Van de Walle (2004) states, the most common kindergarten exercises are matching sets with numbers. 
But these exercises involve only the skills of counting sets and numeral recognition or writing. When children are 
successful with these exercises little will be achieved by counting to do these exercises.  Similarly, Howell & Camp 
(2005) states that counting activities are typically matched with an emphasis on written symbols and this emphasis 
on basic skills rather than understanding is often criticized since the publication of NCTM standards. 
When the participants were posed questions about their ideas on additional skills that are needed to develop the 
number sense in children, only one participant stated that 7 could be linked with 3. Should this case be addressed 
Van de Walle (2004), it becomes evident that the participant 
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is referring to part-part-whole relationship. Here, 7, the whole, is separated into three parts, as 3-3-1. Moreover, the 
participant referred to the spatial relationship with the representation of 7 in Figure 2 and through mentioning that an 
order must be obeyed during this representation.  
Developing the number sense should lie at the very center of mathematic education should there be a noteworthy 
progress in mathematics education. Teachers should also be supported through providing them with contexts in 
which they can perceive the difficulties encountered by the children in number sense development. (Yang, 2005).  
This is one of the basic tasks of teacher education institutions. Therefore the educational administration should 
organize the related studies for the basic teachers, improve their understanding toward number sense (Tsao&Lin, 
2011). 
Preschool education has been compulsory in Turkey as of 2012. Every Turkish child shall participate in 
preschool education for one year prior to his/her primary school education therefore the qualifications of preschool 
teachers are of utmost importance. 
and related k The curriculum adopted in education institutions for preschool 
teachers should not merely focus on the teaching of numbers but also on the provision of the required environment 
for the children to develop the number sense.  
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